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SYNTEX AGRIBUSINESS,  INC. 

NUTRITION AND CHEMICAL DIVISION 2/12/75 
VERONA PLANT 

Storage and Emergency Spi l l  Procedure for  St i l l  Residues containing Dioxin 
(2 ,3 ,7 ,8  -  Tetrachlorodibenzodioxin or  TCDD) 

Descr ipt ion of  Storage:  

The dis t i l la t ion residues from the NEPACCO dis t i l la t ion uni t  D-3 (750-gal lon glass  l ined 
reactor)  were col lected for  disposal  by high temperature  incinerat ion in  an insulated,  
s team-heated (present ly  disconnected)  7 ,500 gal lon s teel  tank G-7.  When NEPACCO 
ceased operat ions in  January,  1972,  they lef t  about  4 ,300 to  4 ,600 gal lons of  this  res idue 
in  the tank.  Prel iminary tes ts  by the Center  for  Disease Control ,  HEW, PHS a t  Atlanta ,  
Georgia  indicates  concentrat ions of  TCDD in the range of  1 ,000 ppm. This  tank has  
remained inact ive and untouched unt i l  sampled by Dr.  Coleman (Nick)  Carter  of  CDC 
in August ,  1974.  

The tank is  on a  f loor  level  concrete  s lab adjacent  to  the west  s ide of  Bui lding V-l  1 .  
A three foot  high concrete  block dike has  been constructed around the tank to  preclude 
s tormwater  from accumulat ing or  f lowing under  the tank.  I t  i s  c lear ly  labeled "Danger-
Hazardous Mater ia l ."  

Hazard:  

TCDD is  extremely toxic .  The s t i l l  res idue containing in the range of  1 ,000 ppm TCDD 
stored in  tank G-7 is  very viscous (a t  room temperature  i t  f lows l ike cold road tar) ,  
therefore ,  i t  wil l  not  readi ly  f low if  the tank developed a  leak.  

Since TCDD can be highly toxic  by skin absorpt ion,  a l l  personnel  ass igned to  work with 
accidental  spi l ls  should be adequately protected against  contact  and should be instructed 
to  wash down immediately af ter  any such work.  Proper  protect ive clothing (rubber  gloves,  
plast ic  face shields ,  rubber  aprons and boots)  must  be  worn.  

Spi l l  Plan:  

If  any of  the residue leaks or  is  spi l led in  the diked area or  during any transfer ; for  disposal  
by incinerat ion,  the spi l led residue is  to  be absorbed on cob meal  and deposi ted in  sealed 
plast ic  bags in  f iber  drums for  disposal  by proper  incinerat ion.  I t  should be labeled "Danger  
Hazardous Mater ia l"  and include the date  of  the spi l l ,  the  number of  containers ,  and the 
names of  a l l  individuals  who were assigned to  the c lean-up.  All  c lean-up equipment  that  
comes in  contact  with the residue should be deposi ted in  sealed plast ic  bags in  f iber  drums 
for  disposal  by proper  incinerat ion a lso.  

These drums wil l  be  s tored in  the small  metal  bui lding to  the west  of  Bui lding V-l l ,  which 
wil l  a t  that  t ime have a  sign placed on the door  as  to  the contents  of  these drums.  
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Cool on incineration 
The Environmental Protection Agency 

last week set aside hearings on an Air 
Force request to incinerate the herbicide, 
Agent Orange, on the Dutch vessel Vul­
canus until EPA chemists can determine 
whether it would be feasible to reprocess 
the material as a weed killer. 

The Air Force wants to dispose of 2.3 
million gal. of the herbicide, which it has 
had on hand since the material's use as a 
defoliant in Vietnam was banned about 
five years ago. 

It planned to moor the ship near 
Johnston Island, about 1,000 miles south­
west of Hawaii, but at earlier hearings the 
government of the U.S. trust territory of 
Micronesia and environmentalists op­
posed the plan. 

At hearings last week in San Francisco, 
Jake MacKenzie, Environmental Protec­
tion Agency regional chief, said the 
agency's ocean dumping regulations 
would prohibit burning as long as other 
options are open. He added that EPA 
chemists are optimistic on the reprocess­
ing idea 

The Vulcanus is the same vessel used 
by Shell Chemical to dispose of clilori-
nated hydrocarbon wastes (CW, Oct. 23, 
1974, p. 24). 

INCINERATOR SHIP 'Vulcanus' will dispose 
of Air Force's herbicide if EPA approves. 

May 7, 1975 CHEMICAL WEEK 19 



Herb ic ide 'Orange '  P lan  

Changed  by  Ai r  Force ;  

EPA S la te s  a  Hear ing-

The US Air Force has abandoned 
plans for selling off its stocks of the 
herbicide "Orange" and is seeking 
permission from Environmental Pro­
tection Agency to incinerate the mate­
rial at sea. 

According to information supplied to 
EPA, there are approximately 1.4 million 
gallons of herbicide "Orange" in storage on 
Johnston Island in the Pacific Ocean and 
about 860,000 gallons in storage at Gulfport, 
Miss. 

The herbicide consists of approximately 
50 percent by volume of the normal butyl 
ester of 2.4,5-trichlorophenozyacetic (2,4,5-
T) acid, and 50 percent by volume of nor­
mal butyl ester of 2,4-dichlorophenoxyacet-
ic (2,4-D) acid. 

The Air Force intends to incinerate the 
chemical compound in a location approxi­
mately 120 miles from Johnston Island and 
850 miles west of the Hawaiian Islands. The 
chemical wastes would be incinerated at 

Continued on Page 33 

Herbicide "Orange" 
Continued from Page 3 

above 1400 degrees Centigrade aboard the 
M/T-Vulcanus," a-vessel recently used by 

Shell Chemical Company to incinerate or-, 
gartochlorine wastes in the Gulf of Mexico. 

A public hearing has been scheduled by. 
EPA for February 19 to consider issues that 
might be raised in the application of the-Air 
Force, such as feasible alternative methods 
of disposal; whether herbicide "Orange" is 
a "chemical" or "biological warfare 
agent"; whether incineration is feasible 
and environmentally safe and similar'1 
issues. 



SYNTEX AGRIBUSINESS,  INC. 
NUTRITION AND CHEMICAL DIVISION 

VERONA PLANT 

Drum Looding,  Storage and Shipping Procedure for  St i l l  Residues containing Dioxin 
(2 ,3 ,7 ,8  -  tetrachlorodibenzodioxin or  TCDD) 

Descr ipt ion of  Storage 

The dis t i l la t ion residues from the NEPACCO dis t i l la t ion uni t  D-3 (750-gal lon glass- l ined 
reactor)  were col lected for  disposal  by high temperature  incinerat ion in  an insulated,  
s team-heated (present ly  disconnected)  7 ,500 gal lon s teel  tank G-7.  When NEPACCO 
ceased operat ions in  January,  1972,  they lef t  about  4 ,300 to  4 ,600 gal lons of  this  
res idue in  the tank.  The TCDD concentrat ion has  been determined to  be a t  303 to  
356 par ts  per  mil l ion in  tes ts  conducted a t  the Center  for  Disease Control ,  HEW, 
PHS a t  Atlanta ,  Georgia  (Communicat ion dated February 14,  1975 from Dr.  Matthew 
Zack) .  This  tank has  remained inact ive and untouched unt i l  sampled by Dr.  Coleman 
(Nick)  Carter  of  CDC in August ,  1974.  

The tank is  on a  f loor  level  concrete  s lab adjacent  to  the west  s ide of  Bui lding V-l l .  A 
three foot  high concrete  block dike has  been constructed around the tank to  preclude 
s tormwater  from accumulat ing or  f lowing under  the tank.  I t  i s  c lear ly  labeled "Danger-
Hazardous Mater ia l ."  

Hazard 

TCDD is  extremely toxic .  The Toxic  Substances Lis t  1973 Edi t ion,  US Dept .  of  HEW, 
NIOSH, June 1973,  l is t  i t  as  fol lows:  TXDS: or l - ra t  LD50:  0 .01 mgAg (NATWAY, 
232,395,71) ,  which means that  a  "qual i fying toxic  dose" given oral ly  to  rats  in  the 
amount  of  0 .01 mgAg of  body weight  is  a  le thal  concentrat ion to  50% of them (one-
half  d ie  from this  very small  amount  swal lowed in their  food or  water) .  

TCDD can be highly toxic  by skin absorpt ion.  Information from CDC, HEW, PHS a t  Atlanta ,  
Georgia  that  skin absorpt ion tes ts  using rabbi ts  indicates  a  very low le thal  concentrat ion.  

Personnel  Protect ion 

All  personnel  ass igned to  work in  the packaging of  this  s t i l l  res idue conta  ining TCDD 
must  wear  adequate  protect ive clothing as  required by their  specif ic  assignment  and 
potent ia l  exposure.  There wil l  be  four  work assignments:  (See next  page,please)  
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Maintenance Journeyman -  When working on the drain connect ions,  hoses  and 
valves ,  he wil l  wear  a  face shield ( to  protect  against  any accidental  discharge) ,  an 
apron (over  a  jumpsui t  provided by Syntex Agribusiness ,  Inc.) /  rubber  gloves and rubber  
boots  -  al l  of  which wil l  remain a t  the s i te  of  Tank G-7 in a  f iber  drum for  future  use 
or  disposal .  

Chemical  Operator  -  Drum Fi l ler  -  Wil l  have the greatest  chance for  exposure 
during the f i l l ing operat ion,  and therefore ,  wil l  wear  a  face shield,  an apron (over  a  
jumpsui t  provided by Syntex Agribusiness ,  Inc.) ,  rubber  gloves and rubber  boots  -  al l  
of  which wil l  remain a t  the s i te  of  Tank G-7.  

Chemical  Operator  -  Drum Sealer  -  Will  have the next  greatest  chance for  
exposure during the seal ing operat ion,  and therefore ,  wil l  wear  a  face shield,  an 
apron (over  a  jumpsui t  provided by Syntex Agribusiness ,  Inc.) ,  rubber  gloves and 
rubber  boots  -  al l  of  which wil l  remain a t  the s i te  of  Tank G-7.  

Chemical  Operator  -  Transporter  -  Wil l  have the least  exposure,  and therefore ,  
wil l  wear  an apron (over  a  jumpsui t  provided by Syntex Agribusiness ,  Inc.) ,  rubber  gloves 
and rubber  boots  -  al l  of  which wil l  remain a t  the s i te  of  Tank G-7.  

Supervis ion -  Those in  the immediate  area of  loading the drums wil l  wear  the same 
equipment  as  the Chemical  Operators .  Those a t  the s torage area wil l  dress  as  usual ,  but  
be prepared to  don protect ive clothing in  the event  an accidental  spi l l  (see Spi l l  Procedure 
dated 2/12/75) .  

Protect ive Equipment  

Aprons:  Synder  or  Welhener  vinyl  bib- type aprons and wais t  aprons (33 by 40 inches)  

Face ShielJ :  MSA Sightgard Faceshield with Super-Gard Chipruf  Visor  

Gloves:  Edmont  Wilson Redmont  neoprene coated heavy duty l ine (12 inch)  

Boots:  Neoprene rubber  safety- type boots  from Wise El  Santo.  

Procedure 

1 .  Drum f i l l ing -  There are  over  900 5-gal lon Galaxee Tight  Head Plast ic  
Containers  (DOT 34)  on hand to  receive the s t i l l  res idues.  If  the  weather  
is  c lear ,  we wil l  load the containers  out-of-doors  adjacent  to  Tank G-7,  
if  i t  is  ra iny we wil l  extend a  plast ic  pipe l ine over  to  the electr ical  shack 
and do our  loading undercover .  

a .  The empty labeled containers  are  placed on a  cardboard box cover  and 
f i l led from a  gasol ine hose and nozzle  connected to  the s ide out le t  of  
Tank G-7 by the Drum Fi l ler .  

Extreme care  must  be taken to  keep dr ips  off  the  outs ide of  the containers  
and al l  other  i tems.  
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Procedure cont inued:  

b .  The Drum Sealer  screws on the 70MM Screw Cap,  checks the label  
(Poison) ,  p laces  the container  in  a  protect ive plast ic  bag and t ies  
i t  off .  He sets  the container  on a  hand t ruck for  removal  to  the 
s torage area.  

c .  The Transporter  provides  the empty containers ,  caps and plast ic  bags 
to  the Drum Fi l ler  and Drum Sealer  and hand wheels  the f i l led con­
tainers  to  the s torage area.  He places  the f i l led containers  in  a  
cardboard box cover  on a  new skid and as  the skids  are  f i l led (12 
containers)  he covers  them with plast ic  sheet ing to  protect  against  
ra in .  The containers  are  also banded to  prevent  excessive movement  
during t ransportat ion.  

2 .  Storage -  A total  of  38 skids  with 12 containers  each wil l  be  s tored on the 
concrete  s lab on the south s ide of  bui lding V-l l .  All  wil l  be  covered with 
plast ic  sheet ing and wil l  be  roped off  against  contact  by a  Fork Truck.  The 
Spi l l  Procedure dated 2/12/75 wil l  apply to  this  s torage area also.  

3 .  Truck Loading -  A clean t ruck provided by Pol lut ion Control ,  Inc.  wil l  
arr ive on Monday,  May 12th and again on Monday,  May 19th to  be loaded 
out .  The Toyota  Fork t ruck wil l  be  used to  place ten skids  on each side and 
top rows of  nine each placed on top of  a  half- inch thick four  by eight  foot  
plywood sheet  to  dis t r ibute  the weight  evenly upon the containers  of  the 
lower two rows.  

4 .  Special  Notes  --  At  no t ime wil l  the  unloading of  the tank take place without  
a  ful ly  equipped Supervisor  being on hand to  assis t  in  the event  of  an accident .  

a .  Any i tem coming in  contact  with the s t i l l  res idues ( including plast ic  pipe,  
hoses ,  valves  and pumps)  wil l  be  placed in sealed plast ic  bags in  f iber  
drums marked "Danger  ~ Hazardous Mater ia l"  for  disposal  by proper  
incinerat ion.  

b .  Any spi l ls  wil l  be  absorbed immediately on Cob Meal  and placed in  sealed 
plast ic  bags in  f iber  drums marked "Danger  -  Hazardous Mater ia l  for  d is­
posal  by proper  incinerat ion".  

c .  The t ruck wil l  be  provided with 400 pounds of  Cob Meal  and four  41-galIon 
Lever  Pak drums to  be used on any spi l ls  detected during t ransfer  by PCI.  
Protect ive equipment  wil l  a lso be made avai lable  to  the dr iver ,  i f  necessary.  

d .  All  containers  wil l  be  labeled with an approved DOT Poison Label  including 
From: Syntex Agribusiness ,  Inc. ,  Springfield,  Missouri ,  (417)  866-7291 and 
To:  Pol lut ion Control ,  Inc. ,  Shakopee,  Minnesota  (612)  445-1086 and DO 
NOT TOUCH CONTENTS. 
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Procedure cont inued:  

e .  Each t ruck wil l  be  fol lowed by a  Syntex Agribusiness  technical  
personnel  in  a  company s ta t ion wagon equipped to  assis t  in  any 
emergency that  might  ar ise  during the movement  of  the  mater ia l  
to  PCI 's  premises .  

f .  When the level  of  the s t i l l  res idues is  down to  the s ide out le t  we 
wil l  hand pump out  the remaining mater ia l .  If  there  are  to  be any 
washing of  the tanks,  a  separate  procedure wil l  be  wri t ten.  Samples  
of  any washings wil l  be  taken and sent  to  CDC for  assay to  determine 
TCDD content .  

Godfrey J .  Moll  
Vice President ,  Operat ions 

G JM/dm 
May 6 ,  1975 
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D E P A R T M E N T  O F  H E A L T H ,  E D U C A T I O N ,  A N D  W E L F A R E  
P U B L I C  H Z . "  L T H  Z ^ r / V l C Z  

CENTER FOR DISEASE CONTROL 
ATLANTA. GEORGIA 30333 

TELEPHONE: £ J J- J J1 1 | 

October  2 ,  1974 

H.  Denny1Donnel l ,  J r . ,  M.D. 
Divis ion of  Heal th  
Missouri  Department  of  

Heal th  and Welfare  
State  Off ice  Building 
Jefferson City, Missouri 65101 

Dear  Dr.  Donnel l :  

As you know, the  invest igat ion being conducted by the Missouri  Department  
of  Heal th  and the Center  for  Disease Control  CCDC) concerning the contami­
nat ion of  horse arena soi l  by 2 ,5 ,7 ,S-tet rachlorodibenzod. ioxin (TCD01.  
has  ident i f ied a  source of  d is t i l la te  residues containing very high,  
concentrat ions of  TCDD. Prel iminary toxicologic  analyses  of  these residues 
here  a t  CDC indicate  concentrat ions of  TCDD in  the range of  1000 ppra.  For  
the  past  3  years , ,  these residues have remained untouched in  a  s torage tank,  
on the premises  of  Hoffraan-Taff  of  Verona,  Missouri ,  a  subsidiary of  Syntex 
Agribusiness ,  Incorporated.  Because of  the extreme toxici ty  of  TCDD, we 
feel that it is important for the public safety that this material be -bj* 
promptly and safely destroyed.  ,  ,Ai  v k-fe  .  

TCDD i s  a  very s table  compound which requires  incinerat ion ay temperatures '  
exceeding S00 degrees  cent igrade a t  exposure t imes exceeding"30 seconds for  
proper  disposal .  This  incinerat ion should be performed in  a  properly con­
s t ructed incinerator  capable  of  achieving these condi t ions.  We recommend 
ut i l iz ing this  means of  disposal  through a  reputable  service company capable  .  
of  handl ing this  mater ia l  in  the safest  possible  manner .  Any company con­
t ract ing for  this  service should be c lear ly  informed of  the nature ,  con­
centrat ion,  and toxici ty  of  the mater ia l  in  quest ion.  Pr ior  to  disposal ,  
we would advise  that  they consul t  with the Dow Chemical  Co. ,  Midland,  
Michigan,  which has  had substant ia l -experience in  disposing of  TCDD-
contaminated waste .  

Once as  much as  possible  of  the tank 's  contents  has  been safely and properly 
removed,  we feel  that  the tank i tself  should be scaled and deep-buried a t  a  
s i te  remote from drainage systems and other  potent ia l  sources  of  human 
exposure,  and where subsequent  unearthing wil l  not  occur .  Pr ior  to  burial ,  
the  tank should be careful ly  sealed and properly marked with respect  to  i t s  
residual  contents  and toxici ty .  Other  means of  disposing of  the tank do 
not  preclude the possibi l i ty  of  human exposure c i ther  immediately or  a t  some 
dis tant  point  in  t ime.  In  par t icular ,  s ince TCDD i s  re la t ively insoluble  and 
s ince the residue is  a  thick,  tarry substance,  c leaning or  decontaminat ion 
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of the tank does not seem to be a realistic alternative to deep-burial. 
The immediate surroundings of the storage tank should be inspected after 
its removal, and concrete, pipes, or other objects that appear contaminated 
with the residue should be dealt with in a manner similar to that dcscjribed 
for the tank. 

V/hile TCDD is not ajyolatile compound, it can be highly toxic by skin 
absorption/" Its toxicity cannot be overemphasized, particularly since 
its concentration in the residue in question appears to be extremely high. 
We are therefore very concerned that all persons involved in the removal 
of this waste material be properly informed as to its hazard and that adequat 
safeguards be provided before disposal is attempted. We would appreciate 
your informing us of any action taken to effect disposal. As you know, the 
investigation in collaboration with your Division is continuing; as in the 
past, we will stay in close contact with, you regarding further developments. 

Sincerely yours. 

Clark W. Heath, Jr., M.D., Director 
Cancer and Birth Defects Diyision 
Bureau of Epidemiology 

cc: Dr. Herbert R. Domke ^ . N 
Dr. Patrick Phillips - PU . (3 Z~?d Z 
Mr. Godfrey J. Moll 
Mr. Edwin B. Michaels 
Mr. Glen E. Schweitzer 
Dr. Gene Wallen 
Mr. William F. Barthel 
Dr. Philip Landrigan 
Dr. Renate Kirabrough 
Dr. David Firestone _ \ inn 
Dr. Coleman D. Carter AJic  k  6 3 3 - 3 2 ( 1  j & h  C S C  
Dr. Philip Brachman 

D E P A R T M E N T  O F  
A L T M .  E D U C A T I O N .  A N D  W E L F A R E  

PUBLIC HEALTH SERVICE 
CENTER FOR DISEASE CONTROL 

A T L A N T A .  G E O R G I A  3 0 3 3 3  

OFFICIAL BUSINESS 
PENALTY FOf» PRIVATE USE.  $30O 

Mr Godfrey j .  Mol]^ Vice - P r e s i d e n t  
Hoffman-Taff ,  Incorporated 
P.O.  Box 1246 SSS 
Springfield, Missouri 65805 
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Sally J&z&ssm. 
lelliaa BsviStoBSttaftaX Ssrviee Co* 
Bos 73837 A ••-. 
Betes®. Beage, t&s&Bla&a HS&67 

COfiX1 &<* JsgSt&EBl* \ 

TMa XsStsr ffillww tap erw pbcewi cesn^mtiaa off Tsbvotfy 12, 1975 
cheat Ibfi psspw dltpael of ths waste sesldss is e otocofo task &e 
Syotoss'o plaae in Vtan, lifssMl. 

v  
lb© teak. i» eotiseted te costs in bo&psea 4,989 ead 3,000 aaJUeas of 

a wy views dlefclUACe mi&n fonej dsrla§ S^^S-trieblosefdiasol 
pnrfacsiM f&ae ytsra ago» The reelduc Is o on^los stature of chlayi-
rated hydracerbene liafoiifij ^^S^CTi^ilasophaaei, osi 2,3,7,8""t«ktr&'"' 
eMow^ftwftoAtinda (TC90)« The TGD9 eooco&tiBtlgB baa bees rtvls&d * 
dowsBKrdfi oiwEsi w® talked C© 393-356 peata pss? ailllem. 

Cheerfeally, IO® la aeavobtils at roeaa teapetatarea, baa a high 
specific gravity, asd i* oelabla la ekkrliiatcd bsnsasaea, txmmo) o&«» 
toBo, aaj ilwwl oil. TCSD eootraiBitod SsaBOpoTK and pipot ray 
bo diffietall to duos vpo Hwlonra expoced to TCSB osstosiiAatd areae, 
sftc? stosapto te dosaatoafBoto Qaoo awep eostiGsai te dovolop 
cbleracacv. 

Cklesst&Op a sowsco aad persistent feca of acaoj la th® eosssoe ' 
texie affect aesedlated with TCOB (see enclosed reprint). Liver daraga 
Is crather, aw© seriottc effect. TC3D eea be absorbed through tfco »kl&«. 
In aatoal osportaoato doae bom, an extract of the ctentio tank leeidss 
tilled rmbfeite -within a wck after it was applied to the skia of their 
ears. 

Disposal of this resldce may be less hasardows if 700 consider the 
follawingj 

1) Tbe residue is very vlscooo and ray be hard to reoooe em^letel; 
free tba storage tank or yoosr own tank truck. Other organic 
wastes yoe haul la the track raay reeovc any TOD adhering to its 
inset tank serf see, bet cleaning your tank and transport pipes 
with dices! oil cad laelzwratlag this oil arc rcceaBMaaded as ?, 
further precaution. (The 30 saeond Incinerator retention tixas 
eentionad in our latter to Syntax la laserrecti 1-llg eaeeads 
should suffice:) 



February 14,. 1973 
Mr* Jordan 
?ag« Yw® 

2) &to&dlag skin eastsee with th® raeidua is issporZaa&H. M off 
any reside® froa the sklo iiwwsi lately*. If disposable glofoa 
and ualforos am ewsliable, us© them, pet than In so&lad plactla 
bags af tar o*e» sad loalnasata then and th» bags with tba residue* 

1) TCI® is nosnolatllffi at roan torpors tor ««, bnfc soae of tho other 
eonpocants in th® realdno nay canao fines* Year uctaal pxoeawtjUra© 
agaiaoS iahaliag ftacs shoeld staffle«o 

If yam hswa any fwtiaer ^uootloaa* fessl £r*a £a> e&ll* 1 would appro*" 
cist® 'y»®r yopwrt «a what yen did with th© rosidno* You cay gat forth*r 
Infocmtisa on TCBB disposal fen® John Davison (phes® msaboT 517-636-4326) 
of 9gw CbooDifial GsBspany,, £E£dXandc MleMg&a<. 

Slnesmly years, 

"Vv^oJUlQ*&uy' S-cc<ik./ M-D -

Battto Zatk, H.9« 

MMZJkfe 

cc ? Dv» Cartas* 
Godfrey Moll 

encloses® 
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